Nanoparticles as synthetic vaccines.
As vaccines have transitioned from the use of whole pathogens to only the required antigenic epitopes, unwanted side effects have been decreased, but corresponding immune responses have been greatly diminished. To enhance immunogenicity, a variety of controlled release vehicles have been proposed as synthetic vaccines, but nanoparticles have emerged as particularly impressive systems due to many exciting publications. In specific, nanoparticles have been shown capable of not only desirable vaccine release, but can also be targeted to immune cells of interest, loaded with immunostimulatory substances termed adjuvants, or even induce desirable immune activating effects on their own. In the present review, recent advances in the utilization of inorganic, polymeric, and biomolecular nanoparticles as synthetic vaccines are discussed.